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Wc, The Goodyear Tire & Rubber 
Company, a corporation organized under ihc 
Laws of the State of Ohio, United States of 
America, with offices at 1144 East Market 
Street, Akron, Ohio, United States of America, 
do hereby declare the invention, for which we 
pray that a patent may be granted 10 us, and 
the method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 

This invention relates to plasticized linear 
aromatic polyesters. 

Linear aromatic polyesters in the solid state 
at room temperature are normally hard, tough 
materials. Because of their hardness and gen- 
eral inflexibility these polyesters are consider- 
ably limit. d in their applications and find their 
chief utility in thin films or fibers wherein 
their inherent hardness and inflexibility are 
compensated for by the thinness of the pel- 
licles or fibers. The addition of p'asticizcrs to 
crysiallizablc polymers increases their rate of 
crystallization and it has been found that many 
of the materials that are commonly used as 
plasticizers for polymers such as the vinyl 
resins increase the rate of crystallization of the 
linear aromatic polyesters to such an extent 
that they cannot be incorporated into the 
crystalline polyesters. An extremely rapid rate 
of crystallization is undesirable because usually 
the polymer must be worked or stretched or 
cold-drawn while it is in the amorphous state 
in order to have the product acquire certain 
desired physical characteristics. In addition 
to affecting the rate of crystallization, many 
of the materials that arc ordinarily used as 
plasticizers for other rx>lymers are* not com- 
patible with the linear aromatic polyester resins 
and when incorporated in such a resin separate 
out leaving the resin- in its original unplasti- 
cized state. 

It is an object of this invention to provide 
improved linear aromatic polyester composi- 
tions. It is another object to provide novel 
plasticized linear aromatic polyester composi- 
tions. It is another object to provide po3yester 
compositions having improved flow and pr°~ 
[Pnct 3t.6d.] 



cessing properties. Other objects will appear 
hereinafter as the description- of this inven- 
tion proceeds. 

The plasticizers of the invention can be 
incorporated in the polyester by various means. 
I-or example, the plasticizer can be added to 
a solution of the polymer in a suitable solvent, 
and the solvent can then be evaporated leav- 
ing the polymer homogeneously mixed with 
the plasucizer. In die case of polvesiexs hav- 
ing a low melting point and a low crvstalliza- 
tion rate the plasticizer can be incorporated 
into the polyester by mixing the materials in 
a Banbury internal mixer or on a two-roll mill. 
In the case of copolycstcrs having high inch- 
ing points and rapid crystallization rates the 
plasticizer can be suitably incorporated in the 
polyester by heating the plasticizer and mix- 
ing it while hot with ho: molten polyester as 
describrd in our co-pending application No 
I6S3/56 (Serial No. 805,588). 

The practice of the invention is illustrated 
by the following examples, in which the pro- 
portions of the copolymer constituents are 
given as mol per cent. 

Example 1 
Ten grams of a 60-^0 ethylene tere- 
phthalatc - ethylene isophthaJatc copolymer 
were ^ blended with 2.0 grams of methyl 
phthaJyl ethyl giycollatc by mixing in a test 
tube at 17T C. The resulting rruxrure was 
then passed through a small mill a number of 
times to assure uniform blending, and was 
molded at 177 r C. into a film. The molded 
film from this composition was clear and far 
more flexible than a control sample to which 
no plasticizer had been added. 

Example 2 
Ten grams of a 60 — 40 ethylene tere- 
phthalate - ethylene isophthaJatc copolyester 
were plasticized with 2.0 grams of ethyl 
phthalyl ethyl glycollate in the manner de- 
scribed in Example 1. The molded film from 
this composition was far more flexible than 
the control sample. 
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Example 3 
Ten grains of a 60-40 ethylene tcrc- 
Fhilulate- ethylene isophilulatc 'copolymer 
were mixed with 2 grams of butvl phtlv'jvl 
5 butyl glycollatc by the method dSjffi in 
LxanipJe 1. 1 n c molded film from this com- 
position was more flexible than a control 
sample ««mvi 

The phthalatc esters suitable for use in ibis 
10 invention are those esters in which the alcoho 
residues have respectively the general formula 



and 



— CH : 
— R* 



)— R 



15 in which R and R- are the same or diffcrcm 

aJkjl radicals containing from one to four 
carbon atoms m the alkvl group, phentf ,ok7 

class : K" 1 ""* CX ? mp,Cs of of Sie 

class of this invention arc methyl nhthakl 

55 KT 4 J^" S a " , " tnnsic of at 

40 ^ thc 



('/)- 1/4- 



-3/4 



kg* Vr 



C C 
in *hich h], intrinsic viscosity, b , he Limit 

c 

45 v.,.-fv.-l) 

Viscosity of solution 
V. _ 

Viscosity of solvent 
I-he term aromatic polyester" whenever 



employed in the specification and claims is 
""ended to mean a polyester in whkh^ 
avurrmg structural umt Luins an Sua* 
nucleus. Lx a ,„pk, „f aroinalic jj^^ 

UeHyc-st.rs derived by the selZ-co^denSu^ 
of h\d,oxy acids such as para(beta-hydroxy 
cthoxy) benatte acid, paraHhydroxy nS) 

benzoic and. Further examples arc polycstS 
domed from the condensation of di<Soo"yS 
u S ,crc Pl»halic add, isophthalic 
add ! , tSf j 5T Xy ^ nM1 ^*.4»-dicarboxyli C 

SKS^'t ^^"-(Phenoxymethy^ 
7 t • j 4^ ^KarboxylK acid, phenoxy ben- 
2«e-4,4^,c.rbo X yhc acid and diphenoxy 
alkane dicarboxybc acids with glycok such as 
ethylene ghcol, trimethylene ^ycS, ^ 
methylene giyco] and Kxinwhyinc'gSoL 

dX2rLv XampkS arc fX>lycstcrs derived from 
amjdroxy aromatic compounds such as bydro- 
quinonc and a dicarboxylic acid. Suitable 

tTT^ f ,he acids such 35 *e 

acid chlorides, and the esters such as the 

SeVSn t y ' P ? P> v-' bm > 1 ' am > -1 P hCT >" J 
Sev- ,M f 1 - Var ' 0US «P0l>«W» from 
Uks^ and sinular reactants can also be used 
The polyesters derived from terephthalic add 
and isophthalic acid or ester-forming deriva- 

SS.SSS 0 ' WlU l 3 ElyCO!> " nd ^Phthalatc 
^hthaJatc copolymers constitute a preferred 
class. The invention lias particular utility in 
11s application ,0 polymeric ethylene ire? 
phthahte and ethylene tcrephthalatc - bo- 
phthalate copolymers, especially those co- 
polymers m which the ethylene tcrcphmalate 
units comprise from 90 ,0 40 mole percent of 

cdijlenc isophthaJate units and the ethylene 
isophthalate units comprise corresponding 
from 10 to 60 mole percent of said 1 sum. 8 > 

imo iT. P Iaslici2crs ™.v be incorporated 
into the linear aromatic polyester over V wide 
range of concentrations, generally from 5 to 
60 by weight of phthalatc ester plastidzer 
based on the polyester, is suffident. The pre- 
ferred range of plastidzer is from 10 to 40% 
by weight of the polyester 

The plasticized polyesters of this invention 
have many advantageous properties and can 
be used for coating or impregnating doth, for 100 
nwkhng applications such as housings fw 
radios clocks and cameras, and can also be 
Z rd ^ OT K1 mo,din S, Phonograph records when 
'he highly crystalline, rapidly crystal liable 
polyesters are used. Plastidzcd compositions ™5 
from the polyesters having slower rates of 
crystallization can be used for wire coanW 
and extruded or cast films which are useful 
in various packaging applications. The films 
can also be used for such applications as 
shower curtains, raincoats, aprons and table 
covers. Filaments of various of these composi- 
tions can be used in brushes, textiles, filters 
and in insect screening. 
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While certain representative embodiments 
and details have been shown for the purple 
of illustraung U»e invention, it will be 
apparent to those skilled in this art that 
various changes and modifications may be 
nude therein without depaning from the 
scope of the invention, as delincd in the 
appended claims. 

WHAT WE CLAIM IS:- 

I. A composition comprising a linear 
aromatic polyester plasticizcd with a phthaJatc 
ester in which the aloohol residues have 
respecuvely the general formula 



and 



-CH,— C— O-R 
— R' 



in which R and R' £ re radicals selected from 
the group consisting of alkyl radicals contain- 
ing from one to four carbon atoms, phcnvl. 
tolyl, xylyl, benzyl and tetrahvdrofurfunl 
radicals, 

2. A composition according to Claim 1 in 
which the phihalatc ester is methv! nhthaK: 
ethyl gljoollate. ' 1 

3. A composition according to Claim 1 in 



wl,H, V^tf'Y 0 " aCC ° rdil)8 lo Qaim 1 in 

r^i gUS " CS ' cr ' s propyl ^ 

5 A composition according to Claim 1 in 

w&sji?** 1 ^ is bu,yi p hth ^ 

6. A composition according to Claim 1 in 
which the phihalatc ester plasticizcr is present 
in amount of from 5 to 60;;i of the weight of 
the linear aromatic pclyestcr. 

7. A composition according to any of 
Claims 1 to 6 in which the linear aromatic 
polyester is a polyester derived from tcrc- 
phthahc acid and/or isophthalic acid 

8 A composition according to Claim 7 in 
which the linear aromatic polyester is poly- 
meric ethylene tercphthalate. 

9. A composition according to Qaim 7 in 
which the linear aromatic polyester is a co- 
polyester of ethylene tercphthalate and ethyl- 
ene isophthalate in which the ethylene terc- 
phthalate units comprises from 90 to 40 mole 
percent of the sum of the ethylene tcre- 
phthalate and ethylene isophthalatc units. 

10. A linear aromatic polyester plasticised 
with a phihalatc ester substantially in accord- 
ance with any of the foregoing examples 

MARKS & CLERK. * 



copies ir.ay be obtained. 



